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Introduction: Background
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Then pumps draw water from the containment sump
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Introduction: Study Motivation
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Model without LOCA Holes
RELAP5-3D Model
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Blockage Simulation

Full and instantaneous blockage of core inlet at
sump switchover

Simulated by increasing the forward k-loss at
core inlet to prevent flow (to 1.0E6)

Bypass was left free (unblocked)
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Simulation Approach

8 total simulations

Parameters of Interest:
Peak Cladding Temperature (1478 K limit)
Core Collapsed Liquid Level

Bypass Flow




Simulation Approach

(-300 to 0 seconds) (1470 to 5000+ seconds)
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Results without LOCA Holes

Peak Cladding Temperatures

No Core
Blockage

...................................

=
N
o1
o

-
o
o

Core Blockage,
Without LOCA
Holes

Temperature (K)
N
o)
o

1
-
o

L e et T Bt 1 ]

- — Core Blockage
Time

5
-

1500
Time (S)

TEXAS A&M

UNIVERSITY

e S e,

' eeeeCladding
3000 Failure




R Clook 0l Tl

Results without LOCA Holes

Hydrostatic
Head

CL Injection

CL Break

Bypass Blockage




Results with LOCA Holes
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Results with LOCA Holes

Peak Cladding Temperatures
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Results with LOCA Holes
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Results with LOCA Holes
Core Collapsed Liquid Level
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Results with LOCA Holes
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Conclusions

Performed RELAP5-3D simulations
Cold-leg DEG LOCA with full core blockage

Three simulations included LOCA holes, one did not

Determine LOCA hole effect on core flow and
coolability by examining:
Peak Cladding Temperature
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Conclusions
No LOCA Holes

Substantially less coolant supplied to core

Cladding temperature increased to failure

With LOCA Holes

More coolant flowed into the bypass (Bypass Integral
Flow plot)
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More coolant reached the core itself (Collapse Liquid
Level plot)
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Core Coolability was improved and no failure
occurred (Peak Cladding Temperature plots)
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